=6= 


through the anode of the valve, This procoods until 
the plate voltage 1s too low to support a dischargo, 
and CllA is recharged and the cyclo ropuats itsolf,. 
Tho striking voltage of the plato is dependent on the 
grid voltage, and hence by varying switch S3 and ros- 
istor R32A, tho chargo and dischargs cyclo may bo © 
+made to synchronise with thu frequency of the input. 
voltage to the grid, SS and R32A, of course, moeroly 


‘alter the timo takon to chargo the condonsur up toa 


Given voltage, 


DESCRIPTION = VIDEO AMPLIFIER AND U.H.F,. DIODE. 
a 


See specification. 


DESCRIPTION - CATHODE RAY OSCILLOGRAPH - 906, 
a en 8, 


a suis 


OS 


74 


. se 


- With respect to the potential of the electron gun 
‘(or cathode): and hoator, 
electrodes have potentials as follows:- 


(which arc joined) tho othor 


The grid is moro nogative and the intensity 
is controllod by a potentiometer which varies 
the grid bias, 


Focussing eloctrode is more positive than the 
cathode and its potential is varicd in order 
to vary tho focussing, ae, 


Accelerating clectrodes are joined to the axe 
and "Y" plato junction, the whole being cone 
siderably positive, ok 
"X" shift is meroly an alteration of volts - 
age betwoen the "X" plates. ! 


"Y" shift alters D.C. volts betweon "y* Plates 
at the same time keeping one of the "Y" plates 
(the active one) at "carth" diroct current , 
potontial, * 


For "x" and "Y" plato selector switches sco 


i "Spécification," Tunable U.H.F. filters are con-' 
‘Hocted from tho deflection plates of tho oscillograph 
to‘earth, to keop U.H.P. off tho platos, 5 Se 


OPERATION. 
1. See tablos 1 and 2 for voltage analysus, 
“2. Initial adjustmonts - 


A. 
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_ 
Defloction consitivity of "Y" plates - . 


(1) Connect a 60 volt battery betweon "Y plate 
or Vid. amp." banana socket and "earth" 
(Pig. 3). Connect a voltmeter across 
the battory. . 


(2) Sct "¥ selector" (Fig.2) to "EXT." and * 
"X soloctor" to "CONT. T.B." and adjust 
"AMPLITUDE" control (R35A - Pig. 2) till 
a convenient horizontal trace is obtained, 


(3) Then with battery on, tho trace shoulda 
move vertically .55, .85, or 1.5 inchos 
according to whothur the switch on tho 
power pack is.svt to 1900, 1300 or 750 
volts. Tolerances of 310% aro allowod, 


“t= 
B. Prequency of calibrating oscilla tor - 


y= 
. (1) Connect a negative pulse to a standard cali 
brator unit T.17, whose switch is set to "10" 
range (81 kC/s). . 


"(2) Connect the output from 7.17. to "y plate or 
vid amp." terminal (Pig.3). and connect the 
ipeal, pulse to "f2IGG. PULSE". terminal 

Fig.4). . i 3 


' (3) Set "Triggering pulse" ‘switch (Pig.2). to 
"-ve" and "y selector" switch on "EXT." or 
"VID. AMP.", and "Xx selector" (Fig.2). to 
"TRIG'D. T.B." ; . 


(4) Then "Y selector" switch is thrown from this 
setting to "Cal. Osc." setting and C20A 
adjusted until there are approximately 6,2 | 
cycles of the calibrating wave from V5B in 
the space on the screen between the second 
and third pips from the T.17. calibrator, -. , 
As the wave and the pips do not appear on /.-* 
the screen simultaneously the distance between 
the pips can be marked with a suitahle glass 
marking pencil. The accuracy of adjustment 
should be 10%. The case of the instrument 
must be removed to adjust C20A, . 


C, Measurement of the velocity of the triggered time 
base - y 


(1) + Set "Y seloctor" switch to "Cal. Osc," and 
"X solector" to "PRIG'p, T.B.", and a pulse 
to "TIGG. PULSE" socket, Set "Triggering 
pulse" switch to the appropriate position 
for the time base to appear on the screen, 


(2) There should be 5, 6 and 12 complete cyeles 
in the first inch on tho fast, medium and 
slow settings respectively of "Triggered T.B," 
switch, ‘ o* ‘et 


(3) For convenience 236A ("Triggs T.By length « 
Fig.4) should be adjusted with a screwdriver 
' until the time base fills tho screen with 
the switch set to "slow.". 


(4) Noto that this time base is not linear, being 


faster noar the start of tho trace, and 
following an exponential law. ‘4 ~ 


D, -Operation of Thyratron time baso. 


(1) Set "X selector" switch to "Cont, T.B.", 
"Amplitude" control so that the horizontal 
trace fills the screen, and "Sync." control 
about 1/4 full on. . re 


(2) Connect the wave form it is desired to view.,. 
to terminal "Y plate or vid-amp." and also 
to Cont. T.B. terminal and set "¥ selector" 
switch to "EXT" or "Vid-amp" as desired. 


7 (3) Adjust "frequency fine" ona "frequoncy coarso" 
' controls until a stoady wave appears on the 
screen, a 


< 
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(4) Note that‘'in "ExT" position of "Y selector" switch 
a direct connection is made io the "Y" plate, and if - 
. appreciable 5.C, voltage is associated with the ee 


own wav@, an external con''onser should be - 
inserted between it and the "Y plate or vid-amp," 


: torminal. : 

1. optks . r 

(5). This timo bude-‘ctin also bo usyd in conjunction 

' with tho U.H.Rs diode by putting "Y selector" 
to "U.H,P," and connecting the coaxiol, U,H.P. 
input tp the "U.H.F." coaxial commoctor, For 
further Retails seo "Operation of U.N.P, diode" 
— ae 


(6). It can also be used to view the calibrator wavo 
by throwing "Y selector" switch: to "cal-osc," 
and by connecting the triggering pulse to, "syne" 

-+ €8.well as "triggering pulse" torminal. (Not . 
very’ satisfactory). 


Operation or UH. diode, 


1. Whon garrier is pules modulated and a triggering 

pulse: is, available, : . 

"ye sBonhgst the carrier to the ceaxia) cockot marked 

} "Y plate or vid.amp" Connect the available 

‘ , ~ pulse to banana socket "Trigg, pulse," 

Be Set "Y seloctor" to "U.H.P." and "X" selector": 

+ to. "PRIG'D, -T.B." ‘and ‘set "trigzoring pulse" * 
switch to the appropriate polarity and a vidoo 
pulse’ should appoar on the screen. Adjust: t 

38. ‘slow",: "medium" or "fast" as dosired,: oe 


Ce: 


: 


-To measure “the: pulse longth switch "Y¥ sclector" 
to "cal. dsc." end count the calibrator waves 
» between: the positive and nogativo slopes of 
the pulse and remembering that one calibrator 
"  .{°wave ropresents 2 microsvconds, the pulse 
' length can bo determined, 


2.’ Garrivor unmodulated, 
Ae Sot "¥ sclactor" ‘to ."tt.H,1"," Thon the spot 


'..or time base will move vertically by «an amount 
'equal to the poak of the carrior, 


Se Carrier modulated with 400 cycle, with no trigger- 

ing pulso, availablo, : ; . 

Ae Set "Y soloctor" to U.H.P. and "xX BGluctor" to 
"Cont. T.B.". Then the fine and course frequency 
controls can.bo adjusted to show a 400 cyclo 4s 

. pattern on tho scroun, but it cannot be synchres 
nised, except by improv} eva inuernal connections 
‘to the C, 2.0, z : e 5 


4. uning the -U.H.P. filtora: 


A. CSA (Fig.3)." With a roctificd U.H.P. carrier 
displayed on the screen, adjust C5A until tho 
mush" on the scroun is roduced ‘to a minimum. 


B. C5B and CSC (Pig. 1), Romove tho caso of the 

: instrument and CSB and CSC will be found mountod 
attthe roar of tho 906 sockot,. Bring a strong 
U.H.F. carrier near thuse condensers and adjust 
them until the "mush" on tho screen is at o minimum 


. re RD14/42) 


(n014/42) 


TABLE 1 VOLTACE ANALYSES 
Measured on Weston 772 Analyser. © Readings 


1, 2, 3, 4 and 6 mcasurod with no signal input, 
5 and 7 with triggored tim. base operating. 


ree 


Valvo Plato Scroen Cathodo 
teen 
a V2A 190 270 16 
. 2 V2B 270 270 16 : 
“ V4a 225 140 12:5 
. 4 V5A 18 100 0 
5 V5A 150 225 Oo! 
6 V5B 175 115 0 
Se ee ee eee Se eee eee eee ee -— 
7 V5B 250 215 0 


TABLE 2 


Measurements along the voltage dividor A.J. (Pig.1) 
with tho nogative terminal of the voltmeter connected 
to A, and the positive terminal connected to tho test 
point spocifiad. 


Sipser pps 
Test Point 1900 volts 1300 volts 1750 volts 


1 B 0-70 0-45 0-28 
ery 2 .. D. 860-570 250-400 140-240 
“—“aee : 350 240 130 
cn) 4 &. 570. 400. 240 
weeblba Te | ea Gs aco 600 350 
oe ope 160 620 470 
oy Se + 1460 1050S 650 
—£. 3 i 1810 1270S 770 





Roading 1 is mado with "Focus control" cuntral and 
Intensity control is varied over its rango 

Reading 2 is made with Intonsity control cwntral and 
"Focus control" is variod over its rango. 

Reading 2 to 8 mado with "Focus" and "Intensity" con- 
trols in contral position, 
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Specification 
Introcuction 
Description 


Operation 
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Typical Uses of Signal Generator 


Table 1 
Fig. 1 
. 1A 
" 2 


* 3,4, 5&6. 


Microvolt-decibel Conversion Chart. 
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SIGH: GENERATOR - 


ote =o 


SanVISE DESTIGNATIO ; . ‘a 
es mit Ae ie Signal Generator - type C (..ust) 
ie veil. - Patt. Ho.(Aust) 216 
da oMF. = 2014408 
Reuse. - Test set type a7 ~ 
YLOG/60017 “. wk. 
: Serial No. - ‘ nae Aout 
P,M.G. Unit T.12 Signal Generator - type MP (sUST.) 
: ’ ‘ R.A... 7 Pett. Ho, (aust) 215 
.M.P. = Z2CA4407 
R.A.A.F. - Test set tyne A6 
¥108/60006 
Serial No. 


SPECIFICATION. 
(1) Preguency ranze - 


Unit 1.14 25=50 mc/s continuously variable 
Unit 1,13 50-100 mc/s " " 
Unit T,12 140-300 mC/s 8 " 


(2) Output ronge 


A. With 75 ohm load.... 1 microvolt to 
0.1 volt . oats 

Se With o-en circuit load.... 2 microvolts 
to 0.2 volit : 


_ In both cases the outaut is continuously” 
varicble between the stuted limits. 


(3) Frequency indicetion + 


Graduated dial marked 0-100 divisions’ 
rotating through 180 degrees. Each division is 
further subdivided into 10 by means of a vernier dial. 


(4) Output indication 


Output is varied by means of a lovarithnic 
piston attcnauator fro: 0.1 volt (0 decibels) to 1°” ’ 
microvolt (100 decibels below 0.1 volt), and.a rotat- .. 
ing seele is mrked every decibel from 0 to 100 db, 
the motion having been changed to rotcry by means of | 5 
a@ rack and »yinion,. , 


(5) Output metering es 


-- hich frequency ciode ‘is inductively counlcd 
to the oscillator tank cirevit. xe rectified out,ut ~ 
is indicated on a 0-50 microamp meter, Oscillator ~ 
output is varied by varying the anode voltage until the: 
pointer indicates on a =redetcrmined datum soint on °° 
the meter Beale, which ensures that’ the oscillator is - 
alnays set to give < constant voltare across its tank 
circuit, 


The datum reading is Ynjt T13, & 714... Red line on Soule 


Uait We; ~ 2, Pte, Ree 


silted 


(6) Carricr Modulation - 
The follovinz oun be sclectcd tiith a 3-position svitoh 


AL Carrier rodulatod to a constant: €exth of 30° 
(400 o/s), . 


B. Carricr unmodulated; 


Cc. Carricr excternclly modulceted. Tio terminals 
‘ aro yrovice¢ for this »urpose. Position C is 
Be Tey “usually use¢ for u.:\odulcted carricr as well. 


(7) Siena Supply - 


220-240-260 yvoits,’ 50 cyclo, A.C. <A panel that can 
be separctel: withdrcewn from the soncrator, i nd 
replaced by another type of supply. 


( ar Circuit 


-955. oscillator tuncd by varinble condenser and 
aes inductence, or trnsmission line. 


B. ! Out-mt...Pisten attenuetor vith cecibel soile 
cou»led to 75 ohm line, which is terminatcd ct 
its input end by 75 ohus. 

ee ce ae t 
C.. Outeut metering - U.H.F. diode rectifier aad 
.3/.,°micronmactor vith eae frrther diodc for zero 
. + egdjustisent. 


D. . 6V6G modulator - Goigistrs 400. orcle gcuerator 
. (seo Description), . 


E. Power pack,..5¥3G with choke input to filter, 
(9) Valves -. 


1955 see 1 Off 
Bea eoe 1 OFF 
5Y3G ece 1 OFF 
BA50 or D1... 2 off (neqiiven coelatet in pis cei 
supply when Dl is used) .-. 
"955 weal ‘off “spore mounted in e& socket under the 
gousmatpr chassis) 


“EA50" A: (amare). +f. age a. ae moe 

‘ : .. bos Le oo . “4 ¢ 

(10) Controls - he, Hh ES 
A. On-off power switch (81) fer. 


B. On-off carrier switch (s3) 

. CG. On-off-extornal nodulation. sui toh (32) 
De Output attenuator ..: io eee, 52 
EB. Oarrior settin: 20 tentiomoter: 4R2) a ee 
¥... Freguoney control (coarse and cersiasy oe Gitte S 
G. Zoro adjustment for reter (screvdriver ba justnont) 
H. Froquency moduletion eliminator (internel scrou- 

driver adjustment ) 


(11) Construction - ae 
Power peek: and. ‘itmwes are sencrate sanel mounted 
“Uaite, which cre cnolosed “in adjoinin;: conpartncnts 
of = ecct stecl box Henec potier pack may de 
remove and re- slacoe by anothor type of power cunply, 
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IXTROWUCTION. 
The signal generator is required in R.v.F. testing 


for a variety of yur,oses, some of which are lisved 
below: at ‘ 


(1) |For aligmacnt and sensitivity measu ement of 
the intermediate freguene:’ chunnel of a 
receiver. 


(2) For overall alignment and mecsurement of 
absolute sensitivity at the sipnel frecuency. 


(3) For. mensurewent of the image ratio of « 
. receiver. 


(4) Yor measurement of the stage gins of varior: 
stagcs of a receiver. 


(5) For measurement of the bandwidth of a receive. 
(6) For measurement of the loss in focders 


(7) Used in conjunction with a receiver etc. for 
measuring absolute field stren:,ths, 


(8) For supplying a portable dipole, which radi. ic. 
a weak field, which is approximately known. 


-(9) For frequency measurement. 


Se ee eee 


The instrument can be described under the follov- 


; ing sectional headings: 


(1) Oscillator.....955 - 
A. Unit 1.13 and Unit 1.14. 


. This is’& modified Hartley circuit heving the 
centre tap of the tank coil joined to cathode and the 
anode fed through a choke, The tank condenser is 
variable and tunes a 2:1 frequency renege. To prevent 
undesired leakage it is enclosed in its little shicldod 
conpertment as shown in Tig. lA. The anode sun ly 
voltage is variable (sotentiometer R2), in order thet 
the carrier voltaze across the tunk coil my be sct to 
a constant level us indicated on the mctcr Ml. The 
adjustment R13 is to minimise undesired 50 cycle fre- 
qvency modulation, which is the result of applying, 
alternating current to the 955 heater, All outgoing 
leads are heavily filtercd, again to prevent undesired 
leakage." : 


B. Unit T.12 Fig, 24 


Electrically this is identical with Unit #,13 ¢ 
and Unit T.14 ahove, but the tank inductance is more © 


conveniently obtained in this case by means of a 


short-circuited transmission linc, whose len;th is 
less than 1/4 wevelenjth over the whole frequoncy 
range. With C.28 this forms a parallel resonant cir- 
cuit which has similar charecteristics to the ccntie 
tay zed coil system, the difference being, that the coil 


Oi 
reactance is directly proportional to frequency, whereas 
the line reactance follows a slightly different law of 
variation, ‘A further difference is that the dttenuator . 
and metering pick-up coils are at the low potential end ” 
- the he whereas they are at the high potential ends 
of the coil. ‘ aM 


(2) Piston Attenuator, 


. This.is a cylinder protruding. into the oscilla- 
tor compartment near the tank coil. . The inside diameter 
of this outer cylinder is small compared with the smallest 
wavelength used, and a 75 ohm transmission line, concentric 
with the outer cylinder, moves to and fro axially inside 
the cylinder. At its input end is a small pick-up cdil, 
which is inductively coupled to the tank coil, but screened 
electrostatically therefrom. . The voltage picked up by 
the small coil varies logarithmically with distance as 
the small ‘coil-is.moved closer to the tank coil. ' 

This attenuation characteristic is also independ- 
ent of frequency within the frequency range used. * In 
order to avoid standing wave difficulties with the, trans- 
mission line, it has a 75.ohm terminating resist rat 
its input end connected in series with ‘the pickup coil. 
The reactance of the pickup coil is negligible compared 
with 75 ohms.. The transmission line can therefore have 
any impedance connected across its output end without 
the occurrence of standing waves. The output in micro- 
volts across any load impedance R + JX can be caloulated 
from 2 





‘le-= 2B :/.: Re + x2 — ¥ 
where E is the microvolts 
reading of the attenuator (converted from decibels) and ~ 
R and X are resistance and reactance respectively in ohms, © 


The usual cases, of course, are. - 

--A. When R-= 75: and X-...0 and then e = E. 
~ .B. When R = infinity and X = 0 and then e = 2E. 

the signal generator simulates a simple génerator with 
75 ohm internal resistance, which is very handy for © 
coupling to ‘the usudl U.H.F. equipment. A rack and 
pinion converts’from translation to rotary motion, for 
indication'on a igraduated rotating dial. . The coupling 
of ‘the pickup coil is sufficiently loose that variations 
of the attenuator setting and alteration of the load 
impedance, have only a small effect on the voltage across 
the tank circuit-and on the frequency. In any case -~ _ 
the voltage can be re-adjusted to the datum valué with - 
the control available. Details of the output connectors 
etc. are given in the tablo associated with Fig. 2A. ’ 


(3) Carrier metering - See Fig. 3, which is a simpli- 
fied sketch of V3 and V4 and associated cemponents from 


Pin. Shs. *.., 


. By electromagnetic ‘coupling from thé tank coil,. 
R19 and R20 ‘pickup carrier.voltage which is rectified 
and filtered by V4,°C17,.iR6 and C14, ,and’ the resulting" 
direct current "i''splite up into.two-branqhés‘of’the -. 
diode load carrying'currents. "i," and "{o"."*“If the ‘diode 
V3 were disconnected there would be ‘a considerable initial 
reading on the sensitive meter Ml evén when no signal § 
were present to be rectified. This standing current 


eA 
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watin 


through the meter, hovever, is bveked ovt by the si:nd- 
in;. current ox the doice V3, since ine tio dioces teac -~ 
to seid cuxvreut in owosite directions throv'h 10. 
The neter onrrent.oen be -djucted to sero dy . djyustin 

‘ the‘ resistor R16, which alters tive V3 diode current. 
The advantegec of this system over the conventiow1 
“Sucking” system is that the two diodes werm tb) | 
to;.ether cnu the meter does not-iiick of: scale curiu, 
the switehicg on and‘or? periods. © Also the zero 
readiiz; is substeatially iadesendent of vever. ou 2ly 
variations, R 


(4) itodulution, 3 
wes 


The moduleting action is exsleined or Vins. 
4, 5 ane 6, which are resnectively the internel, 
unnoevlated and external wodvletion positions, Orly 
the Bngnee roses components are shown, xcferria= to 
Fis. aud 6, it will be scen th.t in ech ‘e:se 2812 
and R2 is a -otentiometer combination aerose toth the 
source of vo, supply and across a. souree of wodvlatin 
volta;e (concenser Cll in ¥i.4). Hence vari.tion of 
the notentioneter R2 will not awirecicoly’/altct the 
percentage of modulation, Note that Kl4 in ig. 4 is 
sclocte4 of the ri. ht value to ive 30 “odnl.tion.. 


_ Tre carries can be evt off by moovis of eiten 
53 leaving the rest of the sign] geners.tor *woru.d uu" 
end ia vorkin:; condition. ; 


(5) “Novwer Peek, he * «ot oe . . 
This is a convcntionsl >» ck with suitable ....i, } 
filtering in the mai..s innut leads. The cable councet- 
ing the (encrator proper to the power sack’ is dctach- 
able at both ends und the smoothing unit is on the 
.cnerator side. Tais: vill perait of so1c other type 
of povier suyply ocing uscd such as betterios, in-.inion 
exse the ..C. scr pack oan be completely renoree frou 
whe senerator if Cosircd, : “ er" 
OFBRAN TON. . 
(1) Initial adjuetuents (conc by mavfocturer) =" 
A. Volt:re cheek - sce Table 1. - 


Be ‘ith 81 (:ins) sitchoed on and errricr 
suitehed off (83) adjust R16 (+ crovdriver) 
until the meter reads scro. 


~  @,. Set earricor switch (83) to On, aud moduic- 
tion siiitch 5? to umaoduluted »osition. , 
Conaecot the attc:uator output do a recviver 
whose iuswt calibration is szceurstely 
known in microvolis; cand set the «ttcn- 
vuator to 0 db (0,1 volt).: Tune the. 
reaciver, and adjvet the ourricr coutrol 
until the recciver indicates thut. the 
input to the reeciver (75 ohms) is 0.1 
voli. Yote the readin;; “v" on, the 
curricr metcr Ml, Tren repeat this 
process yith the ettcuuitor set to 100 db 
(1 iaierovolt) ind the curricr moter sct 
to "y", The reociver shovld aot indies te 

- that its fami veltesc is 1 microvolt. 


(717/42). 


inde: 


If it does not, the reletive isesh of the rick 
on the inion o.1n be <(ltered cnd the «:shole 
process re.e..tec, “ntil the cttenuctor outout 
corrés»onds to the receiver input ct 11 -oints 
of the secle, Tis final re@diaz; "v" should 
be recorded «6 the ditun settin; for future use 
of the instruient, The cequisition of this 
cclibrotec receiver is 2 cifficult -rovlem, so 
mich so th t-:djustuents to the <ttenustor o-l- 
ivration shouldc not ve ctteimted exce + there 
the necessary elsvorste ecui-ment is available. 


be --justment of v,ercent< e indul: tion. Ay con- 
‘ venicnt method c:a be usec, A strcirhtfor 2rd 
method is to an.lify the signe1 from the sener’-~ 
tor in 2 so0od recciver to < level of sevcrl 
volts (with the ireyucney channed if ueecssury), 
rectify ith 2 diode with » hish diode lord, ad 
filter the R.<. voltcege fro:1 the diode loud. 
Then mecsizvc the b.C. volts Yl devcloped ucross 
the diode loccG, .né the 400 o: cle ...C. volts V2 
(R.ii.o.) develowee ceross the diode loud. Theo 
latter is conveniently donc with a v ewua tude 
voltmeter, Then verecat.ic wodulé.ticn = 
‘2 ¥2x=100;? Aesisior R14 should dc ecleoté 


to sive 30% modul.tion. This cdjustmont +:ill 
heve becn corrcetly w:de by the menufecturcr.: 


B, Adjust R13 (intcrncl scrovdriver cdjustment) witil 
' the frequcney modulction is -t <« minimu., 


°(2) Service adjustments. 


ae MReferrin;: to initial -djustments above, scctions 
‘A, B, D and EB on be Gonc in services if the. 
necess. ry eguisaiicut is “vrilable, but for Section 
C radjustucnt should not be s.ttonpted. 


3. One spare 955 cond onc sncre 3.1.50 vilve vill be 
* found in dumay sockets buenc th the win ;cncrator 
chussis, 


C, Tuo fuses V1 cad F2 vill be found in the mins 
lcids and located insice the potter peck compart- 
nent, wuse F2 sezves tic purvose of conucetin,, 
the poccr le-¢ to the 220, 240 or 260 volt tmp 
on the trinsformer cs necessit..ted dv the »oucr 
su. .:ly av.il:ble, 


TIGL oe OR AGL Gt 


(1) -.lignment cnd mecsurcweat of the intermoci. to fre- 
sUcney chuunel, 





The ccatre connector of the sizu.1 genorctor ec: dle 
iz oonnceted to tho mixcr signel grid iu pliec a the: 
wiotiug lead (or leics) to thet srid end the shiclé of 
the ¢. 01. is connected to ch.ssis. Tre zoncrctor is 
Sct to the desired IVF. «nd the attenuctor turned un until 
3 reaciy; is obteined on the reeciver ovtout di salicv. 
Thc I.P. tuncd cirevite arc then -¢juctcd in turn for 
M..E ontavt 11 the “hile teraiu: beek the ettcnuetor to 
diewve ~ G*U%K Dle roo¢in, on the recoiver ovrt-ut meter, 
fica the carrier is suitehed off (53) cud tic ovtrvt ncter 
Te ving notce. If it is less thin hel? the reodin; - ith 
Cc sricr smitchee on, the ctvtcnuator ovt-ut shorld be dcora.scd 


(Rwi7/<2 ) 


(017/42)... 


-7- 


and vice-versa until the readiny, on the ieceiver 

outout meter with currier of: is helf that with 

carrier on, Then the re.ding on the attenuator is 
half the input at the wiser grid for which the receiver 
ovtput is egual to the noise output. This, of course, 
will only be true when the in ut inmedence o1 the ,,rid 
is hi.h counarod with 7/5 ohms. If the injui im ed- 


ance of the .rid is compereble \.ith 75 ohis, the 


formula under vescription (bection 2) should be used 
for obtainin, the ovutaut reedia:, from the cttenuator 
rec ding. If the modvuletion of a modulcted sizinul is 
being displcyed on the receiver output meter, the 
same proceduze is udontec exceyt thet sritch 52 is 
usec end the reading vith en unmodulated cerrier 
should De half the reeding vith a moduleted ccrrier, 
In some coses the value of the modulated in vt si.mel 
to give a fixed outout is recuired. In’such casas 
the ratio of ovutrut readin s ~ithout modulation and 
with moduletion is usvally cuoted as well to serve 
as-2 guide to the si:nal to noise ratio of the 


. receiver, 


(2) Signal frecuency alisimeut and meus rement, 


whe same :encral :rocedusc us for internediate 
frecuency (Scetion 1) is adopted “ith the following 
differe: ces: 


4. “ith the attenuator outaut cable conncctcd 
- directly on to a grid, the load im :cdance 
(R # JX) vill nearly always be comaravle 
with 75 ohms, and the formula under bcetion 2 
of Description must be used for determining 
the ectuel sinal at the rid of the valve. 


EB. The usual case, however, will be when the 
Signal ;;encrator is conncetcd to the reeciver 
injsut, which usueslly is a 75 ohm rcsistive 
input, and then the volte:c at the reeciver 
terminals is equal to the reading on the 
attenuator dial of the signel gcnorator, 


C. In alivuing the circuits note that the I.7, 
aligmacnt will usually have been core ina 
previous sct us, so that only the oscillator 
circuit .nd si, nel circvit adjustmaits need 

‘be done with the Binal ,:cncretor connected 
to the recciver in-vt. As before, the 
adjustments ere medc for mazdmvn rcoudiu: on 
the recciver outout mctcr. 


(3) Measuroment of rceciver imge ratio, 


Usually at U.H.¥, the rceciver osdllztor 
frequency is lower than the si;nal frecucaey. If so, 
connect the sisjnal zcncretor to tho recciver in.vt, 
and note the ;,cucrator attcnuator reedin;, for a fixed 
output "V" on the reeciver output moter. fhcn lower 
the gonerator frecuency by an amount nomiually ccval 
to tuiec the intormedicte frequeicy, inercase the 
attonuator output, and tunc the gcacrator over a fer; 
megacyclos until a yeak is obteincd on the reecivor 
outnut ctor, und adjust tho ettcnuetor until the se:1.0 
‘reading "V" is obtained on the reociver ovtout acter. 


,Thon the image ratio is the differcnee vetccca the 
tuo dcoibcl revdings of the aticnuator, 


* 


wha otis 


(4) Sti go gain weasurcments a a reociver, 
Conncet to the crid of 2 stare as ddsortbed. 
in scetion 1 and turc tho rcociver,’ xf! ~ossible ‘turn 
u» the cencrator attonuator so that & recoivcr outzt” 
rcoaéinz, substantially free from noisc is’ ootaincd, 
Fotc the reading "V" on the output motor ‘and “the gencr- 
ator attcnuator. receding. Then trensfor the ,Zonoretor 
bg ut cable to the grid of the folloviing valvc, turn 
he attcnuator ustil the same readin "ty" is obtained 
the outwit wotor, and noto the attcuuator readin:;; 
then the gain of the stereo detuecn these tio -rids is 
the difficrcnce beticen the tio aticnvator readia 5. 
The game :roccss can be ado:ted bet.ccn aworiel and first 
grid, or dbetncea wincr grid (et sijnel freeucney ) and 
ist I.¥..grid (I.¥. frequency), but in cll ‘theso ‘cascs 
care mst be cxoreised in allovin.: for the ciffercucc 
betiicon attenuator readin; and senérator out.ut rcuding, 
if the loud impecerice yx sceented by the reociver is not 
the same for both ®less" of the measurencat, 


i 


(5) Receiver band:,idth weasuromonts. 


. ith sisal generator conucetcd to reeciver 
input,. tunc’in a signal of fregucney “f" and notc the 
receding "V" on the recciver ovt ut meter, Ivercase 
the s:encrator cttonuctor outout oy 2 dd und the reading 
*y" .411 be inere sed, Retune the simul gcucretor 
te cither side of "f" until the rceciver ouput moter 
agein registers a reading “V" in -occh case.” Read off 
the tuo corresponding, generator frecucncy readings fl 

aad £2. ‘Thon the bundvidth is + f1 - 72. 
: 2 


Tune alsicyve in the samc dircetion to avoid crrors duc 
to back-lash in the sisnal ;cnerator fregucney dial. © 


(6) Becdor loss mcasuronent. - 


-. Intcrnose the feeder betiiccn the ‘sigma 
generator and the innvt to a reeciver’and note the 
generator attenuator roading for a reading "V" on the 
reeciver output mcter. Remove the fcoder «nd connect 
Generator dircet to recciver, and again sct the attoenu- 
ator for «+ reading “V" on the outout wetor. Then the 
adiffcrenee octucen the eitcnuetor rcadings is the loss 
in the feocor,. The focdcr must have a chardctcristic 
impedance of ay »roximetcly 75 ohiue. 


(7) Ficla strength measurcment. 


Conncet a portable dizolc to the reeciver 


- (75 ohm input) tunce to the signal to be monsurcd. 


Oricntete the dipole for macdiia outazut on the rceeciver 
and note the reading "V" on the reeciver outzut meter. 
Diseconncet the focdcr at the ciyole and reconncet it 

to the signal generator. Adjust the generator. until .. 
tne same receding "“V"-is odtained on the output meter, 
ani note the attenuator seading E miorovol ts. _ Then 
the field <seearen is calouluted from - 


Fe 2” nhere Fe field Hiren 
"in microvolte ner metre...” 


- c attenuator résdin~ in. microvolts. 


= weveleagth in metres. 


(wa7/é2) 


=n 


For this su>.0se the ;,oneretor will usu lly ve chanced 
to battery o-eration, 


(") As a source of radiation, 


Then connecteé to a yortavle dipole, a weak 
field is rediceted, the strength of .hich can be apnrox- 
imately celeulatec, 


(9) The signal generstor is often usefvl as a ucvenmeter 
where accuracies of the order of 2% only are recuired. 
The wixnoiwn signal is tuned in on a receiver, and then 
the siy;mal generator is connected to the receiver and 
its fre,uency control varied until a eck is obtained 
on the receiver, The generator frecuency reading is 
then the frectiency of the unkno-i carrier, 


a a 


ELS 1. 
Voltazes to chessis (:-xeasured tith hish resistenae 
voltmeter)  . : 
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V2 (955) Plate (After R.F. filter) 
Cathode 
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All reedin;:s taken vith the carrier meter sct to the 
datum point, and modulation switch in “internal" psosi~ 
tion, : 
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BRIDGE TYPE SWITCHING MOTOR TESTER 


April,1943. 


ASD 202 


BRIDGE TYTE SWITCHING MOTOR TESTER, 
1. INTRODUCTION 


In the testing of switching motors at the mnufacturer's 
works, & need arose for a simple tester which would facilit- 
ate the adjustment of large quantities and at the same time 
indicate queantitlatively the accuracy of these adjustments 
so that the inspection authority could impose definite linits 
on performance. Two testers of the type described below 
have been in use for three months, one at the manufacturer's 
works and the other in the Laboratory and at Munitions Store. 
In each case they have given complete satisfaction. 


2. FUNCTICN OF THE S7ITCHING i‘OTOR 


The switching motor alternately connects the port and 
starboard aerials to the receiver and at the same time the 
output of the receiver to opposite X plates on the Indicator 
Unit. + Thus when the port aerial is in use the noise and 
echoes deflect the spot to the left while the starboard 
aerial causes a deflection to the right. 


3. SULTCEING REWUysuTS 


3.1 That the time the spot is deflected to the left 
should equal the time of deflection to the right. Other- 
wise the density of the noise and the brightness of the echoes 
will differ on each side of the centre line. 


3.2 That the time taken for tne change over should be 
as short as possible, During this period when the indicator 
is receiving no energy from the receiver the time base is 
undeflected. If this time is avypreciable a line will be 
observed on the centre of the tube which will over-ride 
breaks in the noise due to small echoes. 


= 363 That the aerial and indicator switching shall de 
Synchronous. If this is not attained echoes received from 


ne port aerial will appear on the starboard side of the 
trace and may cause homing errors. 


4. SEECTPICATION BOR STITCHING TEES 


aa This specification is most easily derived by con- 
sidering that ofie spring is connected to the positive term- 
inal of a centre tapped battery, the other to the negative 
terminal and the carriage carrying the posts to the centre 
tap through a noninductive resistor. The waveform of the 
potential variations across this resistor is shown in 
Figure 1, 


4.2 The dimensions and L, represent the tine 
the switch is connected to e port and starboard aerials 
respectively, dimensions d) and do the time from the instant 
at which the port spring has left the carriage post until 
the starboard spring touches its post. During the latter 
period the carriage is completely disconnected from each 
spring and so of course no current would flow through the 
resistor, . 
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The requirements are then ; 


(a) 1, = Lo = 10% 
(b>) d, = dy = 30% 
(c) 4d, = 0.1 = log 


(4) that the switching should occur at 
the same time in each deck, i.e., 
that the decks should be synchronised. 


(Fit 


When L; = Lo the motor switch is 

said to be neutral. “d," and "do" 

the time during which e carriage 
is disconnected from both s prings 

is termed the transit time. 


5. METHODS OF ADJUSTMENT 


5.1 Statical A pointer is attached to the 
motor shaft at bottom motor bearing ) anda 
protractor arranged so that the ungular movements 
of thé Shaft fay be measured. The changeover points 
may be observed and the angular position checked 
against Figure 1.° This procedure however does not 
indicate the presence of contact bounce or the var- 
iation in "L" and "d " due to the rdation of an 
eccentric ball race on the shaft. 


5e2 CATHODE Ray Oscillograph method. In this 
case an arrangement similar to that described in 
3.1 is used and the waveform across the resistor 
observed in the C.R.O. Although this method demon- 
strates very clearly any maladjustments or defects 
in the switching system it is necessary if precise 
adjustments are to be made to use a C.R.O. with a 
time base accurately linear down to frequencies of 
about 8 c.p.s. Such an oscillograph is normally 
not availatis at the testing station. 


5.3 Bridge method. In this method a centre 
zero telegraph type meter is used to indicate the 
quantities specified. A full description of the 
theory is given below. The min advantages of 
this method is that - 


(a) & diréct ‘quantitative measurement is made .. 
of each quantity by means of the meter. 


(b) the switching motor may be tested in the 
receiver. 


(c) the tester is simple to construct and is 
actuated by the 24 V supply which is 
. Teadily available even in the aeroplane 
_ itself. 


6. THEORY OF THE BRIDGE METHOD: 
6.1 To check the neutrality of the switch, 


i.e. l=2a circuit as shown in Fig.2 is used. 
When the shaft of the motor is rotated slowly ~ 
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by hand the carriage is connected first to R.6 say, so 

that the bridge is unbalanced and current will flow through 
the meter causing a deflection to the left, R,is adjusted 
80 that this deflection is exactly full scale. Further 
rotation will connect the carriage to R5 and a current vill 


then flow in the opposite direction thus deflecting the 
meter to the right. 


If however the shaft is rotated ut high speed the 
pulses of current passing through the meter will be inte- 
grated and the pointer will take up a position determined 
by the relative duration of the Opposing pulses. Thus if 
the carriage is connected to either spring for anequil length 
of time ( 1=2) then there will be no resultant force 
acting on the meter and so the pointer will remain undeflected,. 


6,2 The transit time is determined by meuns of the circuit 
shown in Fig.3. It will be seen thut the bridge is 
balanced when the carriage is connected to either Spring, but 
is unbalanced for the intervening time. Thus the mean 
current through the meter and therefore the pointer deflec- 
tion will depend on “a,” and "d," the transit times. 


6.3 In Fig.4 is shown the connection for the synchronism 
adjustment, The two decks are now in parallel and the 
bridge will be unbalanced only if both carriages ure dis- 
connected at the same time. In this case a maximum deflec- 
tion of the meter will be observed. If however one carriage 
is conneated to its contact Slightly before the other, the 
time during which the bridge is unbalanced will be reduced 
and so @ smaller mean current will result, Perfect synchron- 
ism is indicated therefore by a maximum deflection of the 
meter. This reading should be equal to the transit time 
deflection, 


7° JUSTMENT OF THE SYITCHTUG MOTOR VSING THE BRIDCE TESTER. 
7ol After assembly at the manufacturer's works the switch- 
ing assembly is placed in an approximately normal condition, 
i.e,, carriage posts vertical to the plane of the carriage. 
The motor is then run for 8 hours before the precise ad- 
justments are made. If new springs have been fitted to 
a motor which has been in service it is desirable to run the 
motor for about one hour before the following adjustments are 
made, $ 


702 The motor should be placed in the tester and the 
motor leads connected to the two terminals fitted to the 
front of the tester. The 24 volt D.C. supply to the tester 
may be a»plied through the 4 pin socket on the rear panel 
direct from the control panel or uw 24 volt battery may be 
connected to the terminals situated below the socket, 

Switch on and check that the motor runs freely; switch off. 


7°3 Remove the top deck of the switching unit and connect 
the "Bottom" set of leads to the bottom deck sockets with 
the blue lead on the left hand side, the green on the right 
and the red on the centre socket, 


Switch on the motor, 


Throw L.H.key to "Bot.Deck" 
R.H.key to "Transit" 
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Rotate the carriage until a deflection of approxim:tely 
4mA is shown on the meter. ; 
7.4 Throw R.H. key to "Neutral". Check that a zero 
reading i8 indicated. If this is not obtained remove the 
blue wire and note the deflection. Replace the blue and 

remove the green wire and again observe the deflection. 
Adjust the post giving the highest reading (when its lead 
is connected) to accurately equalize the readings. Check 
the neutrality with both leads in position, It has been 
found that an eccentric ball race rotating on the shaft 
will give a cyclic variation to the neutrality reading. 

A tolerance of - 1 mA is allozable is; onmerines? the race 
should be rejected. 


7.5 Throw R.1,Key to " Transit". Adjust the carriage 
until a deflection of 4 mA is obtained und clamp. Cheek 
the neutrality again, 


7.6 Repeat the above for the top deck. 


7.7 ‘Throw L.il.key to "Sync." 
Throw K.H.key to "Transit" 
Rotate upper deck to give a maximum deflection (4mA). 
Lock decks together. 


7-8 Recheck top and bottom decks for "Transit" and 
"Neutrality." 


7.9 As a further check thewaveform my be observed on a 
cathode ray oscillograph. Although the time base of the 
Monitoring. C.R.O. is nonlinear at low frequencies, this 
unit is suitable for the pur pose as it is not desired to 
make accurate measurements, It will however demonstrate 
contact bounce and serve to check the equality of "a," 
and "d,". , 
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